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restraint 


Unromantic and prosaic as he eventually came to be, 

the medicine man of another era once enjoyed great favor. 

Witk no laws and little conscience to guide him, 

his methods were bombastic, his speech grandiloquent. 

No claim was too fantastic for him to make. 

All that mattered was selling his “two-for-the-price-of-one”’ cure-all. 


Here today, gone tomorrow—that was his motto. 


Vigorous, intensive promotion of medicinals is still the rule, 

but the methods of the roving medicine man belong 

to the era of American folklore. 

Ethics of the highest degree govern the promotion of Lilly Products. 
Restricted to the health professions, 

therapeutic claims are based on the results 

of exhaustive laboratory and clinical research. 

Exaggeration and misrepresentation are studiously avoided. 

This policy of restrained promotion is calculated to build 
confidence among physic.ans not only in the Lilly Line 


but in the pharmacist who features the Lilly Label as well. 


ELI LILLY AND COMPANY 
INDIANAPOLIS 6, INDIANA, U.S. A, 
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H,, fever sufferers appreciate the 16th Century Italian proverb: “Air 
coming in a window 1s as bad as a crossbow shot.” 


With the first days of spring, pollen-sensitive individuals start sneezing 
and blowing... and prescriptions for NEO-SYNEPHRINE 
hydrochloride are written in volume. 


For prompt, prolonged vasoconstriction to promote free aeration and 

drainage of the nasal passage, physicians prefer NEO-SYNEPHRINE hydrochloride 
because it is nonirritating to mucous membranes, nonstimulating to the 

central nervous system, and is effective on repeated application. 


Make sure you are adequately stocked to serve your 
hay fever suffering customers. 


NEO-SYNEPHRINE® 


hydrochloride 
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ARE PLEASED TO RECORD THE ACHIEVEMENTS 
LEADING TO THE DEVELOPMENT OF 


CHLOROMYCETIN 


Trademark 


(CHLORAMPHENICOL, PARKE-DAVIS) 


CHLOROMYCETIN is a pure crystalline substance having specific antibiotic 
activity effective against an impressive array of micro-organisms. 


In the history of CHLOROMYCETIN, chance has played little part. 
Starting from past knowledge of antibiotic activity in soil organisms, 
thousands of soil samples were collected throughout the world, 

cultured, and screened for antibiotic properties. Definite activity was 
found in cultures of Streptomyces venezuelae, an organism named for 

its place of origin. The active antibiotic was then isolated in pure form. 
Its chemical configuration was determined and reproduced by synthesis. 
CHLOROMYCETIN is therefore the first antibiotic for therapeutic use 
that can be produced by both natural and chemical methods. 


The important indications for CHLOROMYCETIN, Gees fer include: 


UNDULANT FEVER: BACILLARY URINARY INFECTIONS 
PRIMARY ATYPICAL PNEUMONIA +: TYPHOID FEVER 
TYPHUS FEVER +» SCRUB TYPHUS +» ROCKY MOUNTAIN 
SPOTTED FEVER 


CHLOROMYCETIN can be administered efficiently by the oral route, yielding effective blood 
levels. It is supplied in Kapseals of 0.25 Gm. 

CHLOROMYCETIN is being called to the attention of physicians by advertisements in lead- 
ing Medical Journals. 


Literature for your Physicians’ Reference File is available on request. 
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Truly unique combinations “ Schering’s potent steroid hormones incorporated 
in an exclusively new base, PoLyHyDROL? — make available highly effective, 
convenient, and economical methods of endocrine therapy by buccal 
administration. PoLYHYDROL, on account of its special surface-acting properties, 
makes possible the complete absorption of hormones via the buccal route. 
With these new buccal tablets, the usual disadyantage of sublingual therapy — 
excessive salivation with consequent loss of the hormone — is avoided. The 
PoLyHyYpROL base thus facilitates complete absorption of the hormones through 
the mucous membrane of the mouth directly into the systemic venous circulation. 
thus circumventing early inactivation by the liver. As a result, hormonal 
utilization is high and, in fact, compares favorably with intramuscular injection. 


PROCGYNON PROLUTON CORTATE # ORETON 


The advantages of this mode of administration are: (1) convenience, 
by elimination of injections; (2) effectiveness because of the properties 
of the PotyHyprot base; and (3) economy, due to the increased 
utilization of hormone. 


PACKAGING: Procrson® Buccal Tablets (Estradiol U.S.P. XIII) 
0.125 and 0.25 mg. * Protuten® Buccal Tablets (Pro- 
gesterone U.S.P 10 mg. * Oneton® Buccal Tab- 
lets (Testosterone Propsonate U.S.P XIN) 2.5 and 
Smg * Conrare® Buccal Tablets (Desoxycorticosterone 
Acetate U.S.P XII) 2 mg 


*® trade-mark of Schering Corporation 


CORPORATION BLOOMFIELD, NEW 


IN CANADA, SCHERING CORPORATION LIMITED. 
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TOBACCO—HABIT OR HAZARD? 


NE, today, must indeed be courageous to suggest that smoking 

is potentially harmful and not an unmitigated blessing. It is 
difficult for us to judge the virtues of tobacco with pure objectivity 
for the habit is so commonplace and so firmly entrenched in our 
social order that it is almost a part of man himself. Just recently 
another bit of evidence was submitted, adding to the already lengthy 
testimony against tobacco. It has been found that lung cancer is 
more frequent in heavy smokers than in non-smokers and that this 
increased frequency is statistically significant. 

We shall not attempt to discuss all of the possible harm that 
may result from smoking for few would be interested in having one 
of their favorite diversions so assailed. There are, however, certain 
aspects of the problem that should be faced intelligently and honestly 
by those of us who are engaged in the health professions. 

In the first place it is hard to reconcile some of the cigarette 
advertising appearing in certain medical journals with their other- 
wise rigid advertising policy. A journal that refuses advertising 
of many drug products on the basis that they are not yet sufficiently 
established therapeutically or that their names are not ethical can 
hardly justify advertisements of a product like cigarettes which is 
not just inert but actually potentially harmful. We also are some- 
what dubious over the advertised results leading the reader to the 
conclusion that certain brands are less harmful than others. Far 
less questionable results concerning a pharmaceutical product would 
be condemned at once by our medical colleagues. 

Few people stop to analyze certain of our “accepted” social 


graces such as smoking in order to determine in what manner they 
differ from “‘unaccepted” social practices. We wager that had the 
same billions been spent in popularizing and gaining approval of the 
use of marihuana over the past fifty years, as has been spent in 
promoting tobacco, marihuana smoking would be considered an en- 
tirely acceptable practice. In terms of human misery alcohol has 
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done more than cannabis ever could to destroy people’s minds and 
bodies and yet cannabis is rigidly controlled by Federal legislation 
while alcoholic beverages are sold in quantities that stagger the 
imagination. 

It is our opinion that the determining factor in these matters 
is the number of people involved rather than the basic harmfulness 
of the substance in question. This is surely not a scientific approach. 
Smoking is begun, usually at an early age, in order to copy the be- 
havior patterns of those whom we highly regard—whether they be 
parents, motion picture heroes, or others. It is, at the beginning, 
quite unpleasant but persistence overcomes this and, finally, habitu- 
ation develops. From then on we resent any effort to discourage 
us in our addiction and discount all evidence that it is harmful. Ex- 
actly the same sequence of events results from the use of alcohol, mor- 
phine, cannabis or any other drug commonly leading to addiction. 

The former efforts of the cigarette manufacturers to convince 
the public that smoking was an entirely acceptable practice are in- 
teresting. We remember the days when it was almost unheard of 
to see a woman smoking in public. By a carefully planned program 
this concept has been changed. First only the more questionable 
ladies on the screen smoked during their parts and then ever so 
gradually the heroines were found to indulge. Later, when the public 
accepted this, even sweet, white haired grandmothers on the screen 
and on billboards were seen “lighting up.” Needless to say, sales 
boomed as a result of such a well planned program. We cite this 
not because we feel that women are less entitled to smoke than men 
but only to show the power of propaganda in influencing our judg- 
ment. 

Strange as it may seem we do not suggest for a moment the 
adoption of laws prohibiting the use of tobacco and alcohol. A life 
completely devoid of all such diversions undoubtedly would be drab 
and uninteresting. We, furthermore, admit our own indulgence 
in some of these addictions. \We should, however, face these prob- 
lems honestly and objectively and not let the great mass of adver- 
tising and public opinion alter our decision on such matters. The 
public has a right to expect from us an honest appraisal and not 
merely the reflection of its own opinion which is the product of 


propaganda and mass advertising. 


| 


126 Amer. Jour. Pharm. 


‘It has been aptly stated before that “the best things in life are 
immoral, illegal or fattening’ and this may well be true. We should 
not, however, allow our enthusiasm and participation in these things 
to tincture our judgment when called upon to give an honest opinion. 
Scientific and professional veracity demand an honest answer and a 
clear portrayal of the facts. 
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RECENT DEVELOPMENTS IN METHODS OF 
TESTING ANTISEPTICS* 


By George F. Reddish, Ph. D.** 


T is good practice to review from time to time recent developments 

in specialized fields of science, especially those activities pertain- 
ing to pharmaceuticals. In doing so we should not only attempt to 
evaluate present information in relation to the past but we should 
also plan for the future. A discussion of the field, the testing of 
antiseptics, lends itself particularly well to such analysis. 

Ten years ago, I attempted to do this in a study of methods of 
testing germicides (1). Newer developments in the field were evalu- 
ated and compared to established, recognized procedures. This 
study brought out the advantages and disadvantages of new tech- 
niques for the laboratory testing of germicides. But during the 
intervening ten years modifications of established methods have been 
suggested, as well as certain entirely new methods of testing. So 
it will now be my purpose to discuss these newer developments and 
to attempt to evaluate their importance in terms of practical appli- 
cation. 

It is necessary to limit this discussion to methods of testing and 
their interpretation, for the simple reason that it would be prac- 
tically impossible to include all new information relative to anti- 
septics within the scope of this review. As a matter of fact, a dis- 
cussion of our present methods of testing—and their interpretation 
in the light of new developments in the field—is of sufficient impor- 
tance to justify special attention. 


Definition of Antiseptics 


First, it will be necessary to define the word “antiseptic” as it 
is now used. This really should not be required but, since the word 
“antiseptic” is still being misused, a few brief definitions are in order. 


* An address made before the Eastern Scientific Section of the American 
Pharmaceutical Manufacturers’ Association on Feb. 7, 1949. 
** Professor of Bacteriology, St. Louis College of Pharmacy and Allied 


Sciences, and Director, Bacteriological Research, Lambert Pharmacal Company, 
St. Louis, Missouri. 
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Although the word “‘antiseptic’”’ literally means “‘against sepsis” 
or “against infection,” the word has been applied technically to mean 
substances which merely “inhibit the growth of bacteria.” This 
wholly erroneous definition is still used in recent textbooks on bac- 
teriology and in certain recently published papers on the subject. 

It is only necessary to take the original meaning of the word, 
that is, “against infection,” in order to arrive at the proper defini- 
tion. Not only is this the correct definition, but it is the one used 
by the medical, dental, and veterinary professions and by the lay- 
man as well. This being the case, it is necessary that the correct 
definition be clearly understood and properly used by all manufac- 
turers and users of antiseptics. 

From a purely regulatory standpoint, it is important that the 
definition of antiseptics be clear. In a Supreme Court decision it was 
stated that words used on labels of products in interstate commerce 
should be interpreted in terms clearly understood by those to whom 
they are addressed. This important matter has received the official 
attention of the U. S. Food and Drug Administration. The follow- 
ing definition was first used by the F. D. A. in the control of an- 
tiseptics : 

“Antiseptics are substances which, when applied to micro- 
organisms, will render them innocuous either by killing them 
or preventing their growth, according to the character of the 
preparation or the method of application. This term is used 
especially for preparations applied to living tissue.” (2) (3) 


Essentially the same definition has been included in the new 
Federal Food, Drug and Cosmetic Act (4) as follows: 


“The representation of a drug, in its labeling, as an anti- 
septic, shall be considered to be a representation that it is a 
germicide, except in the case of a drug purporting to be, or 
represented as, an antiseptic for inhibitory use as a wet dress- 
ing, ointment, dusting powder, or such other use as involves 
prolonged contact with the body.” 


66 


disinfec- 


A very careful study of the meaning of “antiseptic, 
tant,” and related words was made independently by Patterson (5) in 
which the following definition of ‘‘antiseptic” is given: 
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“antiseptic, n. A substance that opposes sepsis, putrefac- 
tion, or decay; one that prevents or arrests the growth or ac- 
tion of microoganisms, either by inhibiting their activity or by 
destroying them; used especially of agents applied to living tis- 
sue. 


There is no valid reason for any misunderstanding as to the 
definition of this important word. Manufacturers, the Food and 
Drug Administration, the medical profession, and the layman all 
appear to understand what is meant by the term “antiseptic.” So 
it is surprising that there should be any misunderstanding as to the 
real meaning and proper definition of this word. 

If a drug acts “against infection,” it can do so either by killing 
infectious microorganisms or by preventing their growth. The most 
certain means for acting “against infection” is to actually kill the 
bacteria present. Antiseptics which act in this manner are called 
germicides. If, on the other hand, a drug is of such a nature, or 
is used in such a way as to simply prevent the growth of bacteria, 
and by so doing prevent infection, they can also be and are classed 
as antiseptics. * These latter are really bacteriostatic agents and not 
germicides, but they justify being classed as antiseptics because, when 
used clinically, they act “against infection.” It is therefore not 
difficult, nor is it inconsistent, to give a double meaning to this 
word. Many English words have double meanings, and the word 
“antiseptic” is a good example. 


Present Standard Methods of Testing Liquid Antiseptics 


The present standard methods of testing antiseptics used in this 
country were designed to meet this double meaning. Products 
classed as antiseptic may be either germicidal or bacteriostatic agents. 
Our standard laboratory methods of testing are designed to test for 
both kinds of antiseptic activity. 

In other words, our present standard methods of testing anti- 
septics are based on the definitions given. They were developed by the 
U.S. Food and Drug Administration (3) (6) and have been used for 
twenty-two years for the testing and control of this class of drugs. 
Although other procedures have been suggested from time to time, 
these methods, the F. D. A. methods, are still employed for the 
purpose. 
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Some attempts have been made recently to question the official 
nature of the U. S. Food and Drug methods of testing antiseptics 
and disinfectants. Such criticism has not met with success—and for 
good reason. The principal reason is that the U. S. Food and Drug 
Administration set forth these methods in an official publication 
(Circular 198, U. S. Dept. of Agriculture). Also, the then Sec- 
retary of Agriculture, in a signed statement dated October 15, 1931, 
specified that the methods set forth are prescribed for use in the 
examination of antiseptics and disinfectants. According to Web- 
ster’s New International Dictionary (Second Edition, Unabridged ) 
the word “prescribe” is defined as follows: 


“To lay down authoritatively as a guide, direction, or rule 
of action; to impose as a peremptory order; to dictate; direct ; 
ordain; to keep within limits or bounds; to direct, designate, or 
order the use of; to give directions ; Syn.—Limit, control, order, 
guide.” 


It is evident that in prescribing these methods the Secretary did so 
in an official letter and in his official capacity—that is, he directed, 
peremptorily ordered, dictated, ordained, designated, ordered the use 


of, and gave directions for the use of, these methods for the testing 
of antiseptics and disinfectants. 

The official nature of these tests is further substantiated by the 
following statement in the official circular describing them: 


“Confusion has arisen from the fact that, in many cases, 
manufacturers have not used the same methods of testing their 
products, as a basis for preparing their labels, as those used by 
the administration. This possibility of misunderstanding would 
be obviated if the same methods were employed by all, and 
many manufacturers, recognizing this, have requested informa- 
tion as to methods employed by the Food and Drug Adminis- 
tration. In view of this, it seemed desirable to publish them 
in a form which would make them generally available. 


“This circular, therefore, describes briefly the methods 
usually employed in the insecticide control laboratory for test- 
ing official samples of antiseptics and disinfectants.” 


There is no doubt as to what this government official, the highest 
executive officer in the U. S. Department of Agriculture, meant in 
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this official statement accompanying methods of testing which were 
also officially designated the United States Food and Drug Adminis- 
tration Methods of Testing Antiseptics and Disinfectants (6). In ad- 
dition, the F. D. A. method for testing liquid antiseptics is officially 
described as the official method for testing Liquor Antisepticus N. 
F. by the National Formulary (8th Edition, 1946). For the reasons 
given above, there is general agreement that the F. D. A. methods 
of testing antiseptics and disinfectants are not only standard, but 
official as well. 

It will not be necessary to describe these methods in detail, but 
it may be of interest to examine the background of the various tests 
and to discuss their interpretation. This subject is as important now 
as it was in the past, since the basis of these tests must be thoroughly 
understood before they may be interpreted properly. Although the 
F. D. A. methods of testing have been standard for 22 years and 
official for 17 years, there are many who are not acquainted with the 
background and the reasons for using these specified procedures. 

Regulation and control of antiseptics was initiated by the Bureau 
of Chemistry, U. S. Department of Agriculture, in 1926. Although 
disinfectants had been controlled by the Insecticide Division since 
1915, it was not until ten years later that antiseptics were regulated, 
first by the Drug Control Division of the Bureau of Chemistry, later 
by the Food and Drug Administration. Since there were no suitable 
methods at that time, it was necessary to develop laboratory methods 
of tests, methods which would reflect the value of antiseptics, when 
applied under practical conditions of use. 

In cooperation with L. P. Shippen, the author devised and es- 
tablished the specifications which later became known as the F. D. 
A. methods for the testing of antiseptics. It was, of course, neces- 
sary to base these methods on known values of proved merit, since 
the procedures would be used in the regulation and control of anti- 
septics in interstate commerce. For this purpose it was necessary 
to establish standards of comparison. 


Liquid Antiseptics 

Since 2.0% phenol had for many years proved effective as an 
antiseptic, the test for liquid antiseptics was designed to fit this 
germicide of proved merit. Also, since antiseptics are used to pre- 
vent wound infections, it was logical to require them to kill the most 


common cause of such infections, namely Staphylococcus aureus. 
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Then, as a factor of safety, the test was so designed that products 
were required to kill large numbers of this infectious organism, far 
more than would be present in wounds, abrasions, cuts, etc. 

The methods of test, devised for the various kinds of antisep- 
tics, made use of a strain of Staphylococcus aureus (No. 209) 
which was representative of the most resistant staphylococcus freshly 
isolated from suppurative infections (7). The formula of the media 
employed was designed to maintain this resistance. The effect of 
peptone on the resistance of the test organism was emphasized and 
the particular brand used was specified (8). The details of the method 
of test were set forth (3) and these methods have become known 
officially as the U. S. Food and Drug Administration Methods (6). 

Although there are only approximately 40 bacteria per square 
centimeter of dirty skin, and only about 10 to 15 million bacteria 
per ml. of saliva, the official F. D. A. test for liquid antiseptics re- 
quires the use of 350 million of the most resistant of all skin and 
mouth bacteria. This excessive number of staphylococci must, ac- 
cording to official Circular 198, be killed by the antiseptic wthin 5 
nunutes. This is for the purpose of supplying an adequate margin 
of safety. 

Another reason for using this large number of pathogenic or- 
ganisms is that known antiseptics of proved merit are able to pass 
the test. Since phenol had already been recognized as a satisfactory 
and suitable standard germicide for comparing disinfectants (9) (10) 
(11) (12) it was quite naturally employed as a standard for anti- 
septics. The reason for selecting 2.0% was that first 2.5% and later 
2.0% phenol were found to be effective antiseptics in clinical prac- 
tice. 

Despite the fact that 2.0% phenol was proved clinically effec- 
tive, it will not pass the F. D. A. test when diluted with an equal 
part of water. 

Since 2% phenol is so generally recognized as an effective anti- 
septic, it serves well as a standard of comparison. However, anti- 
septics are not compared to phenol as in the phenol coefficient of disin- 
fectants; (13) (14) they are merely gerimicidally equivalent to 2% 
phenol. The F. D. A. test classifies antiseptics as those that are at 
least equal to 2% phenol and those that are not. In other words, 
products which pass this test may be considered antiseptic. 
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A number of well established antiseptics were able to pass this 
new test, some of them official preparations of known antiseptic merit. 
It thus became apparent that the F. D. A. test effectively reflected 
efficient antiseptic action and for this reason it proved to be a satis- 
factory test for the purpose. 

The F. D. A. method, first published in 1926 (3) (11) (15) 
and established as an official test in 1931, (6), is still found satisfac- 
tory for the purpose for which it was designed. In fact, no more 
satisfactory method of test has so far been proposed. As a result, the 
F. D. A. method continues as the standard test for liquid antisep- 
tics in this country. 

It is of interest to note that the only criticism made of this test 
when it was first announced was that it is too severe. There was 
considerable objection to the test, but only because it seemed unduly 
stringent. The reason for this is that the safety factor is inherent 
in the test. It does not require the use of a factor for determining 
proper dilution for use, as is the case with tests of disinfectants (16). 
This being the case, the necessity for severity of the test is under- 
standable. 

The general use of this test made it possible to standardize 
antiseptics on a sound basis (17). As a result, the control of antisep- 
tics has been made more effective. Also, this effective control as- 
sures the professions and the public of antiseptics of known germi- 
cidal efficiency. This has *-peatedly been confirmed by comparative 
studies by laboratory and practical tests (18) as well as by clinical ex- 
perience in actual use of antiseptics passing the standard official 
test. 

More recently, criticisms have been made of the F. D. A. method 
of testing liquid antiseptics because the test does not “simulate prac- 
tical conditions of use.” The test was never intended to duplicate 
clinical conditions for the simple reason that no single test can pos- 
sibly simulate all the clinical conditions for which antiseptics are 
used. Since it is impossible to simulate all conditions, the best that 
can be done is to use a test that has been proved by actual clinical 
experience. This is exactly the situation in the case of the F. D. A. 
method, since this test is based on known values, as determined by 
practical and clinical experiences. 

In spite of this, efforts were made to devise practical tests which 
were supposed to simulate actual clinical conditions. In one such 
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test suggested over ten years ago, the infected skin of laboratory 
animals was treated with germicide, and then the skin was cul- 
tured in nutrient media and inoculated into animals. This did not 
prove to be a satisfactory procedure, therefore it was not widely 
employed. There are too many variables which cannot be controlled 
and there is no factor of safety in the test. The test does not sinu- 
late practical use of antiseptics in wounds or first aid. If, for no 
other reason, the variability of results obtained by this method alone 
would preclude its use as an accepted procedure for testing anti- 
septics. 

At about the same time, effort was made in another test to pre- 
vent infection by use of germicides on skin that had been artificially 
contaminated with infectious organisms, then treated with the anti- 
septic to be tested. The treated areas were scraped with a scalpel 
until serum exuded from the resulting abrasion. After removing and 
culturing the scraped skin, the animals were observed for infec- 
tions of the treated areas. The control areas, to which no germicide 
was applied, did not become infected with any degree of uniformity. 
In the absence of sharp foreign bodies, it is difficult to obtain in- 
fections under these conditions, therefore comparisons were not en- 
tirely valid. 


More Recently Proposed Methods for Testing Antiseptics 


Within the past ten years a number of new methods for study- 
ing and testing antiseptics have been proposed. This review will 
present the methods in chronological order rather than grouping 
them according to the nature of the test. 

An in vivo method was suggested in which tissue of living 
animals is first infected with a pathogenic organism, then treated 
by the application of antiseptic (21). However, it was impossible to 
duplicate conditions of use and results were so variable that the 
test could not be considered as a standard procedure. Also, there 
is no factor of safety in the test. For these reasons the test has not 
received wide recognition. 

One of the most promising of the proposed methods was an 
in vivo test recommended as an “infection prevention test” for evalu- 
ating skin antiseptics (22). This test makes use of white mice. Test 
organisms are applied to the tip of the tail, after which the tail is 
dipped into the antiseptic, and allowed to act for 2 minutes. Then 
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the tip of the tail is amputated and inserted into the peritoneal cavity 
of the same mouse. Much can be said in support of this test for the 
purpose indicated, that is, for determining the value of antiseptics 
applied to the unbroken skin. The results obtained are consistent 
and are not subject to the previously mentioned variables in other 
in vivo tests. 

The principal objection to this test, however, is the nature of 
the test organisms used. In order that this test be effective, or- 
ganisms pathogenic for mice must be employed. For this purpose, 
one of the organisms used is the pneumococcus because white mice 
are especially susceptible to intraperitoneal injection of this organ- 
ism. Actually, however, the pneumococus is not normally present on 
the skin, is not responsible for skin diseases, and is not a factor in 
post-operative infections. For this reason, results obtained with this 
test organism could not be interpreted in terms of practical value 
for human use. Also, the pneumococcus is a very weak organism 
and is easily killed by antiseptics. In other words, a skin antiseptic 
which would pass this test by killing the pneumococci would not 
necessarily kill the staphylococci which are normal inhabitants of 
the skin and the most common cause of wound infections. And in 
addition the test does not contain a safety factor. . 

According to results obtained by this test, tincture of iodine 2% 
was the only antiseptic that proved completely effective. While 
tincture of iodine is recognized as an effective skin antiseptic, satis- 
factory clinical results may be obtained with a number of other 
antiseptics. Therefore, results obtained by this test are not fully 
supported by clinical experience. 

The only other pathogenic organism used in this “infection pre- 
vention test” is a hemolytic streptococcus. Here again, this organ- 
ism is not a constant inhabitant of the skin nor is it a common cause 
of post-operative infection. Also, hemolytic streptococci are much 
weaker than staphylococci, and therefore more easily killed by anti- 
septics. In fact, both pneumococci and hemolytic streptococci are 
only about half as resistant to germicides as Staphylococcus auréus. 
Here again there is no assurance that the killing of hemolytic strep- 
tococci will mean that staphylococci will be affected. There is no 
margin of safety in the test, because a weak test organism is em- 
ployed. 
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Since this is the most reasonable in vivo test suggested so far, 
it is important to review the above objections to the test. As com- 
pared with the F. D. A. test, this test is definitely weak because 
weaker test organisms are used. It is weaker also in that far fewer 
organisms are employed in the test. In addition, no provision is 
made for maintaining, or even assuring, the normal resistance of the 
test organisms. There are no detailed specifications for the media 
employed for culturing the test organisms. It would be impossible 
to duplicate results with different strains of these test organisms, or 
even with the same strains in different laboratories. In other words, 
there are no detailed specifications as to the culture, and no precise 
standardization of the procedure. It must be borne in mind also 
that the use of this test is limited to skin antiseptics and is not in- 
tended as a test for general antiseptics. 

The F. D. A. test, on the other hand, is designed for testing 
antiseptics for general use. Also, the specifications for the details of 
the F. D. A. test are such that it is easily standardized. As a re- 
sult, consistent results are obtained in different laboratories through- 
out the country. It is a severe test, using the most resistant of non- 
sporing organisms, the one causing the greatest number of wound 
infections. Also, and this is extremely important, the factor of safety 
is inherent in the test itself. Thus it becomes apparent that the 
F. D. A. method is far superior, in every respect, to the above de- 
scribed “infection prevention test.” 

Another practical test proposed is one in which reduction of 
numbers of bacteria on the skin are checked by simple agar plate 
counts, that is, bacteria remaining on the skin after application of 
antiseptics are counted (23) (24). While this method is applicable 
to the study of bacterial reduction on the skin of an individual, it 
cannot be applied to studies of antiseptic action generally, such as 
in first aid, oral application, etc. Also, test results obtained on 
different individuals vary considerably. Therefore the effectiveness 
of antiseptics applied to the skin cannot be estimated from results 
obtained on any one subject. In addition, the test is quite time- 
consuming and involves an inordinate amount of work, considering 
the value of the information obtained. 

While the information obtained from this test is interesting, it 
cannot be considered a suitable method for testing general antisep- 
tics. It is specifically designed for and is limited to the testing of 
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skin antiseptics. \When used for this purpose, the information ob- 
tained is useful only for determining the efficacy of antiseptics ap- 
plied to normal, unbroken skin. Antiseptic soaps may be tested 
by this procedure, but here again, the results cannot be interpreted 
as applicable to all individuals. Because of the variability of results 
obtained on differing subjects and because of the time-consuming 
nature of the procedure, this method is not widely used. 

There have, of course, been many suggestions that the labora- 
tory testing of antiseptics simulate practical conditions of use. Such 
tests should, if possible, also indicate the degree of toxicity of an- 
tiseptics for human and animal tissue. Efforts have been made to 
devise tests combining these two features. 

Among the first such methods presented was one which made 
use of a “toxicity index,” obtained by exposing both embryonic 
chicken heart tissue and a culture of Staphylococcus albus to an 
antiseptic, in order to compare inhibition of tissue growth with germi- 
cidal action (25). While this is a very interesting method, its use 
is limited to research. It is an in vitro method that does not in 
any sense simulate practical conditions of use of antiseptics. 

In the first place, embryonic chicken heart muscle is not com- 
parable to human or animal tissue. No actual relationship exists 
between this tissue and skin, mucous membranes, or areas surround- 
ing wounds. Toxicity to embryonic chicken heart muscle does not 
mean equivalent toxicity to epithelial tissue, for example. In other 
words, this test is not in any sense a practical one. 

Furthermore, results obtained by this “toxicity index test” do 
not properly classify antiseptics in terms of usefulness under clinical 
conditions. For example, it was necessary to use a 1-1800 dilution 
of iodine in order to arrive at a “toxicity index” for this antiseptic. 
However, in practice, 2% tincture of iodine is used as an antiseptic. 
Actually there is no clinical relationship between the toxicity to tis- 
sue of a 1-1800 dilution of iodine and of a 2% or 7% tincture. No 
surgeon would rely upon a 1-1800 dilution of iodine. He would 
use the standard, official tincture of iodine, either the mild (2%) 
or the strong (7%). Therefore, what practical interest could pos- 
sibly pertain to the lack of toxicity of 1-1800 aqueous iodine when 
concentrations of 2% and 7% in alcohol are the ones used? There 
is no way in which results of this “toxicity index test” can be inter- 
preted in terms of practical value. 
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For example, under the conditions of this test it has been shown 
that Mercurochrome has a “toxicity index” 2,620 times greater than 
iodine, yet it cannot be shown that 2% Mercurochrome is 2,620 
times more toxic to tissue than 2% tincture of iodine as the ordi- 
nary use of the terms indicates. As a matter of fact, if Mercurochrome 
was actually 2,620 times more toxic than iodine or even 6 times 
more toxic, it could not be used safely on human or animal tissue. 
Actually it is only 6 times more “toxic” to chicken heart muscle tis- 
sue (10,500 ~— 1,800 = 6) and not 2,620 as the index states. Be- 
cause results show that the “toxicity index” of Mercurochrome is 
262 and that of iodine is only 0.09, such an “index” is misleading 
and cannot be interpreted in terms of practical value. 

The following are valid objections to this “toxicity index test” 
procedure: (1) embryonic chicken heart muscle does not represent 
human or animal skin, mucous membrane, or tissue exposed in 
wounds; (2) the test requires exposure of the tissue to antiseptic 
for 48 hours, whereas in actual use, antiseptics are ordinarily ap- 
plied for much shorter time periods—in some instances only minutes ; 
(3) concentrations of the antiseptics used in this test are many times 
weaker than concentrations used in practice; and (4) the conditions 
of the test do not in any sense simulate the clinical conditions under 
which antiseptics are used. Therefore, the results obtained by this 
test cannot be interpreted in terms of practical value. 

Another suggested method of evaluating antiseptics by compar- 
ing germicidal activity with toxicity is one in which leucocytes and 
skin are employed as tissue (26). This method, published at about 
the same time as the above “toxicity index”’ method, has many de- 
sirable features and approximates clinical conditions more closely than 
many other laboratory test procedures. This method is a combina- 
tion of (1) germicidal tests by the F. D. A. method for liquid an- 
tiseptics, (2) diffusibility tests through paralodion sacs, (3) a toxicity 
test against leucocytes, and (4) tests for intradermal toxicity. 

The object of this test is to determine which antiseptics are best 
suited for use in wounds, cuts, abrasions, and cavities—in other 
words, for surg‘cal use. The ideal antiseptic for surgical use should 
possess positive germicidal activity against pus-forming organisms, 
should be active in the presence of serum and blood, should be 
diffusible—that is, should penetrate into body tissue—should be rela- 


tively non-toxic in the dilutions employed, and should be inexpensive. 
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The author of this test has considered all of these factors in his 
study. His methods and interpretation of results seem reasonable, 
logical, and scientific. 

In this test, the standard Food and Drug Administration Method 
for Liquid Antiseptics is used both with and without blood serum, 
for determining germicidal activity. Diffusibility tests are made with 
paralodion sacs, the antiseptics being placed inside the sacs and the 
dialysate tested for germicidal activity. 

The test for toxicity is rather unique. White blood cells 
(leucocytes) constitute an important defensive factor against infec- 
tion. When they are killed by a germicide, they are prevented from 
accomplishing their normal function of engulfing and killing infec- 
tious bacteria. This test is one which shows whether or not white 
blood cells are killed by the germicide used, in the dilution usually 
employed. 

In some respects this test is superior to the first “toxicity index 
test” described. In the first place, human skin is employed instead 
of embryonic chicken heart tissue. Also, exposure times to the tissue 
and to the test bacteria (Staphylococcus aureus) are comparable, not 
widely different as in the first “toxicity index test,” in which tissue 
is exposed to test antiseptics for 48 hours and to Staphylococcus 
aureus for only 10 minutes. The tests for penetration through blood 
serum and the tests for diffusibility through paralodion are of much 
importance, and results obtained are of significance in terms of prac- 
tical value. 

The only serious objection to this method is the use of leu- 
cocytes as the medium of test for tissue toxicity. Leucocytes do 
not represent body tissue generally and the effect of antiseptics on 
leucocytes cannot be interpreted as effect on those human and animal 
tissues to which antiseptics are ordinarily applied. Also, leucocytes 
are single cells that may be easily surrounded by liquid antiseptics, 
whereas ceils of other tissues, such as skin, mucous membrane, and 
muscle, are not so easily attacked by liquids. Certainly no “toxicity 
index” or “toxicity test” of any kind should be based only upon 
effect on leucocytes. 

Because leucocytes are a part of the body’s defense mechanism, 
it has been suggested that they should not be destroyed by an anti- 
septic, since by doing so this defense factor would be eliminated. 
This is not actually true, since there is practically an inexhaustible 
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supply of leucocytes in the body. If leucocytes are destroyed in a 
wound, for example, more are supplied to the site of injury. There- 
fore, it is of no practical importance whatever if those present in the 
area are destroyed at any one time, since more are continually sup- 
plied to take their place. In other words, it is far more important 
to kill the invading infectious bacteria, even if those leucocytes 
present at the time are destroyed. Therefore, locally present leu- 
cocytes need not be considered in the practical use of antiseptics. 

A few years later a second method for computing a “toxicity 
index” by the use of leucocytes was suggested (27). We will dis- 
cuss this test in some detail because, according to the authors, “In 
the development of the proposed method an attempt has been made 
to approach as nearly as possible the conditions under which anti- 
septics are used.” The method proposed resembles the one just 
discussed, in that leucocytes are used for testing toxicity. But it 
fails to meet the authors’ promise to simulate conditions under which 
antiseptics are actually used. In fact, it does not approach this ideal 
as closely as the first leucocyte method discussed, since it makes no 
provision for testing for toxicity against such tissue as skin, or does 
it test for diffusibility and penetration of tissue by antiseptics. 

Under the conditions of this test, the leucocytes and the test 
organism Staphylococcus aureus are exposed to the antiseptic for 
30 minutes. Observations are made as to the ability of the leu- 
cocytes to phagocytize the staphylococci. The “toxicity index” is 
determined by dividing the highest dilution “toxic” for the leucocytes 
by the highest dilution killing the test organism. If presence of the 
antiseptic inhibits phagocytosis in a dilution greater than the germi- 
cidal dilution, the “toxicity index”’ 
hibiting the leucocytes is more concentrated than that killing the test 
crganism, the “toxicity index” is less than 1. In this connection, it 
is of interest to note that inhibition of phagocytosis is designated as 
“toxicity to tissue” and not simply as inhibition of leucocytic ac- 
tivity. Also, the figure obtained by dividing the dilution inhibiting 
phagocytosis by the dilution killing Staphylococcus aureus is desig- 
nated as the “toxicity index.” 

As explained earlier, although leucocytes are tissue, leucocytes 
do not represent those body tissues to which antiseptics are ordi- 
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narily applied. They do not possess a resistance to antiseptics and 
other drugs that is comparable to such resistance by epithelium, 
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mucous membrane, etc. Therefore, inhibition of leucocytes cannot 
be considered as “tissue” toxicity. The term has been misused. 

Apparently, the object of this test is to compare germicidal ac- 
tivity with the ability of the antiseptic to injure body tissue. It 1s 
indicated that antiseptics which “inhibit” the activity of leucocytes 
in a dilution in which they are germicidal should not be used—or at 
least that they might be harmful. The authors state that harm 
resulting from use of such germicides is two fold: (1) leucocytes 
would be prevented from killing bacteria, and (2) the antiseptic 
would actually injure body cells. In this paper the first premise 
is the one emphasized, but the second is implied. 

In the first place, results reported do not show whether or not 
the leucocytes themselves were actually destroyed or even injured. 
All that is shown is that phagocytosis has been prevented by the 
antiseptic. It is not shown why the leucocytes were rendered in- 
active. Since leucocytes can be restrained from exercising their 
phagocytic function without a toxic effect being exerted—for ex- 
ample, by interference with humoral elements of the blood, such as 
opsonins—the results of this test cannot properly be designated as a 
“toxicity index.” 

In another paper (28) it has been shown that inhibition of 
leucocytes by antiseptics is due to destruction of opsonic complement, 
or opsonins. Since opsonins, normally present in the blood, are 
necessary in order for leucocytes to kill bacteria, anything which 
destroys this substance will prevent phagocytosis. Opsonins are non- 
living, therefore their destruction is not due to toxic action. If 
chemical alteration (destruction) of opsonins is the reason for in- 
hibition of phagocytosis in this test, the results obtained could not 
possibly indicate “toxicity” of the antiseptics. 

This test has been applied to oral antiseptics, despite the fact 
that neither opsonins nor leucocytes in any quantity are present in 
the mouth and throat. Opsonins are normally present in blood 
only. Since blood is not present in the normal mouth, any leucocytes 
which may possibly be present in the oral cavity cannot phagocytize 
bacteria for the simple reason that activating opsonins are not present. 
This fact must have been recognized by the authors of the method 
because in testing oral antiseptics they found it necessary to add 
normal serum to a mixture of leucocytes in saliva in order to produce 
phagocytosis. 
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Because the few leucocytes that may be present in the oral 
cavity are inert, or inactive from the standpoint of phagocytosis 
because opsonin is not present to activate them, it is of no importance 
in the testing of oral antiseptics that the antiseptic may destroy 
opsonin. Opsonin is not present in the mouth and throat anyway. 
It would not even be of importance if an oral antiseptic injured or 
destroyed such leucocytes as might be present, for they are not 
capable of killing bacteria in the mouth and throat. 

There is no evidence that the few leucocytes at times observed 
in the oral cavity actually exert any phagocytic activity whatever 
while in the mouth and throat. Indications are that they are merely 
cells that have become devitalized after leaving the capillaries. Such 
leucocytes as have been observed containing bacteria probably en- 
gulfed the organisms before entering the oral cavity. 

Attempts to count the number of leucocytes present in the mouth 
meet with little success because they are so few in number (almost 
none) and stain so poorly. Since normal leucocytes stain readily 
and are easy to see when stained, the fact that leucocytes found in 
the mouch are difficult to see indicates that they have lost their 


vitality—that is, they are no longer viable or capable of exerting their 
normal function. 


Even supposing leucocytes in the mouth and throat were normal 
and present in large numbers, and supposing opsonins from the blood 
were present so that they could function, it still would be of no im- 
portance if the leucocytes were killed by an oral antiseptic. Leuco- 
cytes are continually being formed in the body and these quickly 
take the place of any that might be killed by the antiseptic. In fact, 
stimulation of the tissue by chemical and other means causes an in- 
crease in the production of leucocytes. 

Results obtained by this test are called “toxicity indices.” In 
other words, inhibition of phagocytosis is considered a toxic action 
against a body tissue. White blood cells are used as “‘tissue,”’ which 
would indicate that they are supposed to be representative of tissue. 
Blood cells are not a representative tissue, therefore a test using 
leucocytes as the indicator of tissue toxicity cannot be a true index 
of the effect of drug and chemical agents on body cells generally. 
Leucocytes are more easily affected by antiseptics, are more easily 
killed, than are cells of the skin and mucous membrane. 


r 
> 
= 
| 
| 
4 
| 


April, 1949 143 


In spite of the fact that viable leucocytes are not present in the 
oral cavity, this method has been applied for testing the “toxicity” 
of oral antiseptics (29). A total of 87 commercial oral antiseptics 
were submitted to the test. It is of interest to note that a dilution 
of 1-5 of the antiseptic is required by the test (0.1 ml. antiseptic, 0.2 
ml. antigen, 0.2 ml. human blood). This dilution was made in spite 
of the fact that most of the oral antiseptics tested specify on their 
labels that they are to be used undiluted. It was therefore unrea- 
sonable and unfair that they be tested for germicidal activity in a 
dilution five times greater than is recommended on the labels. 

Further, this “tissue toxicity test’ was done in the presence of 
40% blood. Since there is no blood in the normal mouth or even 
in sore throat, oral antiseptics need not be effective in the presence 
of blood. Such products should not be tested in 40% blood since 
they are not intended for use in the presence of blood. 

Not only that, but in this test the antiseptic is exposed to leuco- 
cytes (and bacteria) for 30 minutes in a closed glass tube. This 
does not even simulate the conditions under which such products are 
used. Oral antiseptics are usually held in the mouth for only about 
30 seconds. Although a small residue remains in the mouth for 
several minutes afterward, this is by no means comparable to con- 
tinuous contact of germicide and leucocytes for 30 minutes in a closed 
tube. 

This “toxicity index” is not even of value in testing antisep- 
tics recommended for use in cuts and wounds. The reason is that 
leucocytes act only in tissue. If bacteria and leucocytes are killed on 
the surface of the cut or wound, no harm will result, since active leu- 
cocytes present in the capillaries will continue to function. Also, 
new phagocytes and opsonic complement are continuously carried 
to the site of injury, for the blood contains a practically inexhaustible 
supply. Many thousands of times more leucocytes and opsonic 
complement are removed when blood is taken for a transfusion than 
could possibly be destroyed by the local application of an antiseptic 
to a cut or wound, yet no harm results. 

Physicans use antiseptics as wet dressings on wounds with no 
harmful effect. Under these circumstances the leucocytes present in 
the wound are either killed or inhibited, but the wound does not be- 
come infected. Physicians consider it far more important to kill 
the infectious bacteria than to spare the locally present leucocytes. 


4 
be 
| 


144 Amer. Jour. Pharm. 


The only value this so-called “toxicity index test’ might have 
would be for antiseptics used for intravenous medication. Even 
for such use, practical experience is more valuable. For instance, 
Mercurochrome, which has the extremely high “toxicity index” of 
32.75 by this test, can be injected into the blood stream without 
harmful effect. So it may be seen that even in testing antiseptics 
for intravenous use, this index has no valid clinical significance. 

At the other extreme is iodine, which, according to this test, 
has a “toxicity index” of only 0.79. But in order to secure this low 
figure, Lugol’s solution had to be diluted 1-60 and tincture of iodine 
1-84, giving a final concentration of 1-600 of iodine. It stands to 
reason that no physician or surgeon would dare to use such dilute 
solutions of iodine for antiseptics. On the other hand, the iodine 
solution he does use, that is Lugol’s, or 2% and 7% tincture of 
iodine, all kill leucocytes—further proof that this so-called “toxicity 
index” is without practical value. 

The authors of this test report that iodine is the only antiseptic 
showing a “toxicity index” of less than 1, that is, iodine is the only 
antiseptic that is less toxic to leucocytes than it is to Staphylococcus 
aureus. However, in order to be able to assign a “toxicity index” 
of less than 1 to iodine, they were forced to use 1-600 test solu- 
tions—to dilute the official iodine solutions 1-60 and 1-84. The test's 
authors failed to state, however, that there is no clinical evidence 
whatever that 1-60 Lugol’s solution and 1-84 dilution of 2% tinc- 
ture of iodine are germicidally effective. The only clinical evidence 
we have of the value of iodine solution as an antiseptic is the use of 
undiluted Lugol’s and tincture of iodine. 

For all of the reasons presented, it becomes apparent that the 
“toxicity index,” as determined against leucocytes, is without prac- 
tical significance. The indices can be of only theoretic interest. The 
test itself should be reserved for use only in chemo-therapeutic re- 
search. It should not be employed as a test for antiseptics. 

In a still later paper (30) this test was modified to show ac- 
tual destruction of leucocytes, instead of mere inhibition. The re- 
sults are reported as “toxic activity,” using human blood as the test 
tissue. The irreversible loss of phagocytic action after 10-minute ex- 
posure to antiseptic is taken as an indication of cell death, and the 
results obtained are designated as “toxicity of antiseptics” despite the 
fact that leucocytes are not representative of body cells generally. 
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One of the principal difficulties in laboratory testing of mer- 
curial germicides has been the high bacteriostatic activity of such 
compounds (31) (32). The difficulty has been largely overcome 
by use of thioglycollate as the subculture medium (33). Use of this 
medium in the testing of mercurial antiseptics permits determina- 
tion of the true germicidal properties of mercurials and eliminates 
much of the confusion caused by bacteriostatic activity in the sub- 
culture media itself. Thioglycollate inactivates mercurials carried 
over into subculture media, thus surviving organisms can grow. This 
is the same medium used to test biologicals for sterility (34) (35). 

The thioglycollate method of in vitro testing of antiseptics has 
received general use during the past few years. It has been found so 
satisfactory that it often replaces other in vitro tests. Accurate testing 
of antiseptics, especially the mercurials and quaternary ammonium 
compounds, has been greatly facilitated by use of this medium. 

Another in vivo test, which improved previous methods, uses 
the skin of white mice and Streptococcus hemolyticus, a test or- 
ganism that is capable of causing peritonitis (36). The strepto- 
cocrus culture is applied to the slightly abraded skin of white mice; 
the germicide is then applied to the area for a specified time period. 
Then pieces of the treated skin are inserted into the peritoneal cavity 
of the mouse. Virulence of the test organism is enhanced by animal 
passage before use. The germicide is allowed to act for three 
minutes before bits of skin are inserted into the peritoneal cavity. 
Failure to develop infection is proof that the test organism was 
killed by the antiseptic. 

By this test, tincture of iodine gives the best protection against 
infection. Other antiseptics tested are much less effective, in vary- 
ing degrees. The only objection to this method is that the test 
organism Streptococcus hemolyticus is much more easily killed by 
germicides than is Staphylococcus aureus, the most common inhabi- 
tant of the skin. So for this reason the test does not provide the 
factor of safety which is so important in any test for the germicidal 
activity of antiseptics. 

One of the newer in vivo methods for testing antiseptics uses 
as tissue the chorio-allantoic membranes of eggs containing live 
embryos, and Staphylococcus aureus as the test organism (37). The 
chorio-allantoic membranes of eggs containing embryos 12 days old 
are inoculated with a small quantity (0.02 ml.) of a dilute (1-10) 
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suspension of broth culture of Staphylococcus aureus. Eighteen 
hours later and on each of the 5 following days, 0.2 ml. of the test 
antiseptic is dropped on the membrane. The day after the last treat- 
ment, the membrane is stroked with a cotton swab, then streaked 
on an agar plate. After incubation, the plates are counted for num- 
bers of surviving organisms. 

By this method penicillin and the cationic detergents tested were 
found to be effective in killing the test organism, whereas iodine, 
phenol, and the organic mercurials employed were ineffective. It is 
inferred from these results that penicillin and the cationic detergents 
should possess therapeutic value under clinical conditions of use, 
whereas iodine, phenol, and the organic mercurials could not be 
clinically effective. 

While this method of test simulates wound conditions more 
closely than do the other in vivo or in vitro tests previously sug- 
gested, it still fails to satisfy the conditions required of a satisfac- 
tory test procedure for antiseptics. The chorio-allantoic membrane 
of a fertile egg does not simulate such human or animal tissues as 
skin or mucous membranes. Also, the amount of culture used in 
the test is too small to allow for a factor of safety. But still more 
important, the antiseptics tested were applied in far greater dilution 
than is recommended for use in clinical practice. For example, 
iodine was used in dilutions of 1-2,500, 1-5,000, and 1-10,000, 
whereas 2% and 7% iodine are used in clinical practice. No phy- 
sician or surgeon would use such weak solutions of iodine in first 
aid or in wounds. A 1-50 solution of iodine is the weakest dilution 
acceptable for general use. And finally, there is no provision in the 
method to prevent bacteriostatic activity of test antiseptics when the 
agar plates are swabbed from the treated membranes. 

It is interesting to note that the antiseptics giving the best 
results by this test are those that are highly bacteriostatic against 
the test organism, Stapyhlococcus aureus. It could well be, and 
probably is, that their bacteriostatic effect on the agar plate ac- 
counts for the favorable results reported. On the other hand, io- 
djne, phenol, and Azochloramide, in the dilutions used, are not so 
highly bacteriostatic under the conditions of this test. Also, Meta- 
phen and Merthiolate could hardly be expected to exert their effect 
in the dilutions used, namely, 1-5,000 to 1-30,000, when they are 
recommended for clinical use in 1-500 to 1-1,000 dilutions. 
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Here again it is necessary to take a practical view of the prob- 
lem. While it may be desirable to use a dilution of antiseptic that 
would not injure such delicate tissue as the chorio-allantoic mem- 
brane of fertile eggs, in human and animal practice it is far more 
important to kill the infective organisms. Infection must be con- 
trolled even if the antiseptic does destroy some of the tissue cells. 
In actual clinical practice, the antiseptics are used in concentrations 
that kill infective organisms, such as 1-50 phenol, 1-50 iodine, 1-500 
Metaphen, 1-1,000 Merthiolate, etc. Even though these concentra- 
tions of the antiseptics do destroy chorio-allantoic membrane, still 
they prevent infection by killing the invading bacteria, and at the 
same time they cause no serious damage to the human or animal tis- 
sues on which they are used. 

It is, of course, desirable and even necessary to conduct a variety 
of tests on antiseptics in order to evaluate their possibilities for 
clinical use. This is the general consensus of bacteriologists and 
physicians actively interested in this field. Tests should be con- 
ducted to determine their various properties under a variety of con- 
ditions. One single test is not sufficient for this purpose and, in 
fact, it is not expected that any one test will supply all of the in- 
formation necessary to evaluate the properties of an antiseptic. 

Recently a very excellent suggestion has been made for the 
profile evaluation of germicides (38). A combination of well-es- 
tablished tests is recommended for the purpose. Use of these tests 
is specified for determining the following properties of antiseptics: 
(1) the highest dilution of germicide capable of killing Staphylo- 
coccus aureus; (2) extent of bacteriostasis; (3) influence of organic 
matter; (4) speed of action; (5) penetrability; and (6) toxicity. 

For this purpose the following tests are employed: (1) modi- 
fication of the F. D. A. test for determining killing dilution against 
Staphylococcus aureus (using standardized suspension ) ; (2) bacterio- 
static tests in 10 ml. and 100 ml. F. D. A. broth and thioglycollate 
medium; (3) similar tests in the presence of 10% horse serum; 
(4) tests for killing, in time periods of from 1 to 10 minutes; (5) 
penetration tests, using the F. D. A. agar cup plate method, both 
with and without 10% horse serum; and (6) toxicity tests on em- 
bryonic chicken heart tissue. 

Studies of this character give considerable information relative 
to the properties of antiseptics. In fact, a combination of these tests 


i 


148 Amer. Jour. Pharm. 


will give information from which the practical value of an antiseptic 
may be predicted, or at least they will reflect its potentialities. 
Furthermore, the methods employed are all standard procedures that 
have been used separately for some years. It is now proposed that 
all of these tests be conducted as a panel. Since each test shows 
certain specific properties of antiseptics, collective results give a 
correct and useful profile of the antiseptics tested. 

Just a few months ago a serious effort to determine the 
germicidal spectrum of various kinds of antiseptics against a variety 
of test organisms was reported (39). The method employed was a 
variation of the phenol coefficient type of test procedure, using a 
large number of representative pathogenic organisms. The purpose 
of the study was to determine the germicidal activity of representa- 
tive germicides, including mercury compounds, phenol, cresol, hy- 
drogen peroxide, alkali, acid, alcohol, silver nitrate, iodine, and 
quaternary ammonium compound. Fourteen micro-organisms, of 
pathogenic or potentially pathogenic species, were used as test organ- 
isms. Cultures were grown in 2% tryticase and after exposure to 
various dilutions of antiseptics were subcultured into U. S. P. liquid 
thioglycollate medium. 

Results of these tests showed the wide variation in resistance of 
different species of the same test organisms and also between the 
various classes of bacteria. It was evident from results obtained that 
the resistance of test organisms must be determined before they are 
employed in laboratory tests on germicides. Also, it was shown that 
it is desirable to use a variety of such test cultures in order to ob- 
tain a full bactericidal spectrum. This test should, by all means, be 
included in studies of germicidal activity of antiseptics. 

One of the most interesting recent developments in laboratory 
testing of antiseptics is the current controversy on the germicidal 
activity of organic mercurials. Several important factors which re- 
quire careful analysis are involved in this matter. 

It has been generally known for many years that mercurial an- 
tiseptics are more highly bacteriostatic than germicidal. This has 
been proved repeatedy by laboratory and practical tests, both in 
vitro and in vivo. Therefore, the information given in recent pub- 
lications on the subject is not surprising. Interpretation of the new 
data presented, however, must be considered in the light of present 
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knowledge of the whole matter of testing antiseptics and also in terms 
of practical application. 

Before discussing the controversial aspects of laboratory testing 
of organic mercurials, it is important to keep in mind the definition 
of the word “antiseptic,” for the accepted definition of the term 
covers both bactericidal and bacteriostatic properties. It is imma- 
terial which of these properties an antiseptic possesses, provided it 
renders infectious organisms innocuous when used as directed— 
that is, if it acts “against infection” under clinical condition of use. 

Recently a thorough restudy of the antiseptic properties of cer- 
tain organic mercurials was made (40). The objectives of the study 
were to determine “(1) the effect of some of the organic mercurial 
compounds on an organism pathogenic for man and mouse and (2) 
whether the growth of the test organism in thioglycollate medium 
parallels infectivity for the animal body.” 

The organism used in this study was Streptococcus pyogenes 
(Strain C 203 M) which gives a wide zone of hemolysis on blood 
agar and is pathogenic for man and some laboratory animals. White 
mice were regularly killed with this organism by intraperitoneal 
injection of 1 ml. of a 1:10,000,000 dilution of a twenty-four hour 
culture. This lethal dose gave only four colonies when grown in 
blood extract agar. 

The organic mercurials employed in the studies were Mer- 
curochrome, Merthiolate, and Metaphen. The technique employed in 
the test procedure differed in some essential features from present 
standard methods. The medication temperature was 20°C. instead of 
the standard 37°C. temperature used for testing of antiseptics. Sub- 
cultures were made by inoculating 0.5 ml. of the antiseptic-culture 
mixture into subculture media, instead of 1 loopful as in the stand- 
ard procedure. These two modifications alone render this test 
method much more severe than the already severe F. D. A. test for 
liquid antiseptics. Also, the number of lethal test doses employed, 
namely 5,000,000, is much higher than is required for simulating 
practical conditions of use. In other words, the test requires the 
killing of 5,000,000 lethal doses of S. hemolyticus at 20°C. This 
is loading the test against the antiseptics far beyond the point neces- 
sary to test practical values. 

The results of these tests, as might be expected, appear to 
demonstrate that the organic mercurials employed were weak germi- 
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cides. These results, however, cannot be interpreted in terms of 
practical value for the simple reason that the conditions of the labora- 
tory test are abnormally and unjustifiably Severe. This is true for 
the following reasons : 


1. The numbers of streptococci present under clinical condi- 
tions of use are far fewer than are used in the test (many 
times less than the 5,000,000 lethal doses employed). 


. The temperature of the skin is 33°C, not 20°C and the tem- 
perature of tissue surrounding wounds is near 37°C, not 
20°C. 

. The amount of antiseptic-culture mixture inoculated into 
subculture tubes is 25 times greater than that employed in 
the severe standard methods in universal use. 


. Since this unduly severe test does not simulate clinical con- 
ditions, the results obtained cannot be interpreted in terms 
of practical value. 


The conclusions the authors draw from their results are unten- 
able as a clinical evaluation of these mercurial antiseptics. This is 
clearly emphasized in criticisms of the paper, published six months 
later (41) (42). It was shown that when the number of test or- 
ganisms is reduced to that approaching practical clinical conditions, 
both Mercurochrome and Merthiolate are demonstrated to be ac- 
tively antibacterial in effect—even under the conditions of a test 
procedure not suitable for testing antiseptics, that is, at 20°C medi- 
cation temperature. In fact, more than 80% of the test animals 
survived excessive lethal doses of test organisms that had been ex- 
posed to the antiseptics at 20°C for 10 minutes. When the in- 
travenous method of inoculating the animals was used instead of the 
intraperitoneal route, none of the animals were killed by massive 
lethal doses after exposure to the antiseptics. Also, these excellent 
results were obtained with a concentration of antiseptic only one- 
half that marketed to the professions and the laity. Even when 
100,000 lethal doses of the streptococci were used, these antiseptics 
proved germicidal under the conditions of this test method. These 
re-evaluations of the original tests prove that effectiveness of the 
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mercurial antiseptics tested depends upon time, temperature, and the 
namber of organisms used. 

In this connection it is well to emphasize the fact that when 
used clinically, antiseptics continue to act for varying periods of 
time. In the case of organic mercurials, this is usually an extended 
period, certainly far longer than the time periods used in these tests. 
Some germicides act slowly but, since they are also bacteriostatic 
during the period of exposure, this is no real disadvantage. 

On the other hand, some antiseptics kill bacteria quickly, but 
are not highly bacteriostatic. Liquor Antisepticus N. F. and similar 
germicides belong to this class. In fact, one such antiseptic has 
been shown to kill hemolytic streptococci within 15 seconds when 
0.5 or even 1.0 cc. of undiluted broth culture of these organisms is 
exposed to 5.0 cc. of the antiseptic at 37°C. Such quick-acting 
germicides, however, are not necessarily better than the slower-act- 
ing organic mercurials. They act “against infection” in their own 
way, and they are both effectively antiseptic under clinical conditions 
of use. 

Of course, the final criteria for an antiseptic is effectiveness 
and usefulness in clinical practice. The vast amount of published 
data supporting the clinical effectiveness of organic mercurials con- 
stitutes sufficient evidence as to their value as antiseptics for general 
use. This is an extremely important factor that should be given 
first consideration in any study of the antiseptic properties not only 
of organic mercurials, but of all other antiseptics as well. 


Fungicides and Fungistats 


A review of recent developments in the field of antiseptics would 
not be complete without some reference to a significant improve- 
ment in laboratory methods for testing fungicides and fungistats used 
in the treatement of fungus infections. Although such fungicides are 
not usually classed as antiseptics, they are drugs which are used on 
the human and animal body for the purpose of acting “against in- 
fection.” This being the case, they fit the definition of antiseptics, 
so should be classified similarly. Also, as most fungicides recom- 
mended for human use are also employed in the prevention of bac- 
terial infections, they may well be considered in this report. 

Fungicides are subject to control by the Food and Drug Ad- 
ministration as antiseptics and they are considered antiseptics by the 
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professions and the laity. However, special methods of testing are 
required for fungicides—the higher fungi are employed as test or- 
ganisms instead of bacteria. 

The most important development in this field during the past 
ten years is the laboratory method proposed for testing fungicides 
used in the treatment of epidermophytosis (43). In this method the 
five fungi most commonly found in athlete’s foot are used as test 
organisms. Methods for determining both fungicidal and fungi- 
static activity are employed in the tests. The methods are severe 
and to some degree simulate clinical conditions of use. Fungicides 
and fungistatic products passing these tests have also been found 
clinically effective under practical use conditions. 

Within the past two years the fungistatic test methods used (43) 
have been studied from the standpoint of dose-response curves and an 
“activity coefficient” has been determined (44). Dosage response 
curves are obtained by a modification of the agar cup plate tech- 
nique. As a standard for comparison, a 5 mm, zone at 1% concen- 
tration of the compound tested was arbitrarily chosen as the ac- 
tivity 1. Using this procedure, fungistatic agents can be compared 
on a numerical basis and be given numerical values. This consti- 
tutes a significant and valuable development in the field of fungi- 
static testing methods. 

Relative fungicidal activity has also been determined by a modi- 
fication of the Burlingame and Reddish method referred to above. 
The modifications include use of fifteen-day-old fungus cultures, cul- 
ture-fungicide contact of one minute, use of serum in the culture 
medium, and use of an acetone-water mixture for the washing phase 
of the test procedure (45). By the use of this modification it is 
possible to accurately classify fungicides by their minimal fungicidal 
concentration so that the relative merits of fungicidal compounds can 
readily be determined. 

The accuracy of these methods in evaluating fungicidal and 
fungistatic activity has recently been demonstrated in a study of the 
antifungal properties of quinones and quinolines (46). These 
studies demonstrate again the value of these methods for the pur- 
pose. They are highly recommended for use as standard methods for 
the evaluation and control of fungicidal and fungistatic products. 
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Antiseptic Ointments 


The F. D. A. method for testing liquid antiseptics described 
earlier is employed for testing products which are applied clinically 
for short time periods—such as in first aid, preoperative skin prepa- 
ration, oral use, etc. Antiseptic ointments, on the other hand, are 
tested by an entirely different method since they customarily are 
applied for long periods of time. Because such antiseptics are in 
continuous contact with the bacteria present, they need only be bac- 
teriostatic in order to prove effective in rendering the organisms in- 
nocuous. 

The laboratory test for antiseptic ointments is therefore quite 
different from the test for liquid antiseptics. The standard method 
employed is known as the F. D. A. Serum Agar Plate 
Method (3) (6). This method, briefly, is as follows: 

Nutrient agar containing 10% normal horse serum is inoculated 
with 0.1 cc of a 24-hour culture of Staphylococcus aureus (of stand- 
ard resistance), mixed thoroughly, poured into a sterile 9 cm Petri 
dish and allowed to harden. The ointment being tested is softened 
and applied to the surface of the agar in a narrow streak, by means 
of a glass rod. Melted vaseline is streaked on another portion of the 
plate to serve as a control. The plates are incubated at 37°C. for 
48 hours and observed for the presence of a clear zone around the 
ointment. 

if the preparation tested is antiseptic, a clear zone will com- 
pletely surround the streaked ointment. The width of the clear 
zone will indicate the antiseptic activity of the product being tested 
and show whether or not the product is counteracted by blood 
serum. There should, of course, be no clear zone around the vase- 
line control. 

“The size of the zone of inhibition given by this method is 
important and has a direct bearing on the clinical effectiveness 
of the ointment being tested. Since Ammoniated Mercury Oint- 
ment, U. S. P., has been widely and successfully used as an anti- 
septic ointment by the medical profession and others for a great 
many years, it is used as the standard of comparison in the test 
for antiseptic ointments described above. A clear zone of inhibition 
of at least 0.2 cm. in width and 0.2 cm. in depth is given by this 
standard antiseptic ointment (47). Antiseptic ointments tested by 
this method must therefore give a minimum zone of 0.2 cm. if they 
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are to be considered effective antiseptic ointments, although many 
ointments give a clear zone of inhibition greater than 0.2 cm. This 
test simulates actual conditions of use to some degree, since the 
semisolid serum-agar is somewhat comparable to wound exudate and 
tissue” (48). 


Antiseptic Wet Dressings, Dyes, Powders, etc. 

When antiseptics used as wet dressings, as well as antiseptic 
dyes, powders, etc., are employed clinically, they remain in contact 
with the bacteria present for long periods of time. The standard 
method of test is therefore designed to determine bacteriostatic ac- 
tivity, not germicidal effect as is done with liquid antiseptics for 
general use. The standard testing procedure is similar to that just 
described for antiseptic ointments, except that the preparation being 
tested is applied in a 1.5 cm. cup made in the agar. This method is 
known as the “F. D. A. Serum-Agar Cup Plate Method” (3) (6). 

The interpretation of the results obtained with these prepara- 
tions is comparable to that given above for antiseptic ointments ex- 
cept that the acceptable zone of inhibition is somewhat larger. An 
antiseptic dye solution of known merit, merbromin ( Mercurochrome), 
which has been widely and successfully used in surgery and first 
aid, gives a zone of 0.7 to 0.9 cm. by the method described above (49). 
Hence in order to pass this test, these products must give a zone of 
at least 0.7 cm. 

While the serum-agar cup plate method does not dupiicate 
practical conditions of use, it may be employed properly to com- 
pare antiseptic preparations of known clinical value. Furthermore, 
the test does provide a means of measuring the penetration and 
inhibitory action of such antiseptics in the presence of blood serum. 
This test like other laboratory tests should be followed by practical 
and clinical studies (48). 


Summary 


The purpose of this review has been to bring present infor- 
mation up to date on standard methods of testing liquid antisep- 
tics intended for general use, antiseptic ointments, antiseptics used 
for wet dressings, and fungicides. In addition, a number of the 
more recently proposed methods of test have been discussed.* 


* A more general review of the whole field of disinfection and antisepsis has 
recently been made by Klarmann. (50) 
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Although many of these proposed tests were devised for the 
purpose of simulating actual conditions of use, none have been able 
to meet this commendable objective. The so-called “toxicity in- 
dex” tests are excellent examples, for not one of these tests can be 
interpreted upon a practical basis. They (1) fail to test against a 
representative tissue, (2) use improper dilutions of antiseptic, and 
(3) false evaluations are derived from results of these tests. 

Despite the fact that many of the proposed newer tests are of 
academic interest, manufacturers and users of antiseptics are more 
interested in such practical considerations as positive action against 
organisms encountered in body areas on or in which antiseptics are 
used, and in relative non-toxicity of antiseptics in the dilutions em- 
ployed. 

A standard test method for antiseptics should be based upon 
known values of proved merit. It should accurately determine 
ability to kill or inactivate the most resistant organism commonly 
found in areas treated by means of antiseptics. The test itself should 
contain a safety factor so that users may rely upon the efficacy of the 
antiseptic. It should classify antiseptics upon a sound clinical basis. 
And finally, test conditions should be such that they may be dupli- 
cated exactly, wherever and whenever the test is conducted. 

The official F. D. A. method of testing liquid antiseptics is the 
only test proposed to date that satisfactorily meets every one of 
these conditions. In use since 1926 and established as an official 
test since 1931, the F. D. A. method has made it possible to standard- 
ize antiseptics upon a sound basis. As a result, the field of anti- 
septics is so effectively controlled that all users may now be assured 
of efficacious products. 

New methods of test for antiseptics are constantly being pro- 
posed. All of us sincerely hope that some day we will be provided 
with the ideal test. But in the meantime, manufacturers of anti- 
septics may take comfort from the knowledge that the official F. D. A. 
test now in use is a good test—one that is based upon sound labora- 
tory and clinical evidence. 
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SELECTED ABSTRACTS 


Pethidine and Scopolamine in Labor. H. Roberts. Brit. 
Med. J. No. 4577:590 (1948). Pethidine was first introduced as a 
synthetic’ substitute for atropine but it was soon found to have an- 
algesic as well as spasmolytic properties. Thus it was introduced to 
labor analgesia but it did not give consistent results. The concur- 
rent administration of scopolamine has increased the effectiveness of 
pethidine. Scopolamine occasionally causes excitement in the mothers 
and respiratory depression in the infant but its usefulness outweighs 
these disadvantages. 

In a series of 500 primipara and multipara patients the first 


dose of medication was given intramuscularly after labor was estab- 
lished. The dose consisted of 100 mg. of pethidine and 1/150 gr. of 
scopolamine. The dose was repeated one hour later if necessary 
and then at intervals of 4+ to 6 hours. Scopolamine should not be 
given within 2 hours of delivery, if possible to prejudge. The maxi- 
mum dosage given in this series was in a labor lasting 33 hours. A 
total of 500 mg. of pethidine and 1/50 gr. of scopolamine were given. 
The medication was given intravenously, well diluted, over a period 


of at least 3 minutes if the patient was well advanced in labor upon 


admission. If necessary gas was given during delivery. 

Complete or almost complete relief was obtained in 82.2 per 
cent, relief to the point of an easy labor in 13.8 per cent, and slight 
relief in 3.6 per cent of the patients. The patients were able to 
cooperate in the majority of cases, there was no increase in the 
length of labor, and the fetal mortality rate was not increased. The 
author states that the patients as well as the nursing staff were en- 
thusiastic about this method for the relief of pain of childbirth. 


Bacteriological Properties of Aureomycin. T. F. Paine, Jr., 
H. S. Collins, and M. Finland. J. Bacteriol. 56:489 (1948). A 
study of the bacteriological action and properties of aureomycin hy- 
drochloride in vitro has shown that the antibiotic is effective against 
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a wide range of gram-positive and gram-negative bacteria. Among 
the 186 strains of bacteria isolated from various patients only Proteus 
vulgaris and Pseudomonas aeruginosa exhibited relatively high and 
consistent resistance to the antibiotic. Against various cocci aureo- 
mycin was found to be less effective than penicillin but more effec- 
tive than streptomycin, weight for weight. Against gram-negative 
bacilli it was about as effective as streptomycin. 

Various factors which influence the concentration of the anti- 
biotic required for complete inhibition of bacteria were found to be 
the number of organisms present, the phase of their growth, and 
the pH of the test media. Resistance to aureomycin was not en- 
countered to any marked degree in most of the organisms studied. 
Clinical trial to date had also indicated that the development of re- 
sistance to aureomycin was not a great problem with which to con- 
tend. No evidence was found to indicate that any aureomycin in- 
hibiting substance similar to penicillinase was developed. 

In sealed ampuls as a dry powder the antibiotic was stable for 
at least 6 months. In high concentrations in distilled water it was 
also stable for periods up to 2 or 3 weeks at both 4°C. and 37°C. 
However, in low concentrations in the presence of broth, plasma, or 
in blood agar it loses potency rapidly. pH had a marked effect on 
the antibacterial activity in that alteration from the acid to alkaline 
range decreased the activity. In contrast to this streptomycin is more 
active in the alkaline range. 


Sucessful Treatment of Guinea Pigs With Tuberculosis 
With Potassium Iodide and Streptomycin. FE. \Woody, Jr., and 
Rk. C. Avery. Science 108:501 (1948). Clinical observations in the 
past have shown that tubercle bacilli will appear in the sputum of 
tubercular patients following the administration of potassium iodide. 
This suggested the possible value of potassium iodide in the treat- 
ment of tuberculosis. 

The authors inoculated four groups of guinea pigs with tubercle 
bacilli. One group acted as controls and the other 3 groups were 


treated, respectively, with potassium iodide, streptomycin, and 
potassium iodide-streptomycin. Treatment was begun 21 days after 
inoculation. The dosage of potassium iodide was 80 mg. per Kg. 
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of body weight per day, given as a weak aqueous solution by stomach 
tube. The streptomycin was given intramuscularly on the basis of 
12,500 micrograms per Kg. of body weight per day. Following 4 
weeks of treatment all animals were killed and autopsied. Gross 
findings showed tuberculous infections in all the viscera of the con- 
trols and KI-treated animals. In the streptomycin-treated group half 
the animals showed spread of the infection to the organs, and in the 
streptomycin-KI-treated group there was no infection in the or- » 
gans. 

A second series of tests were performed to determine survival. 
Three groups of guinea pigs were used, one acted as controls, one 
received three times the previous dosage of streptomycin, and the 
third group received three times the streptomycin combined with 
KI as before. Treatment was begun four weeks after inoculation 
and continued for five weeks. At the end of twelve weeks 13 of 13 
controls were dead, 6 of 13 in the streptomycin group, and only 2 
of 14 in the streptomycin-KI group. 

The authors stated that clinical trials were in progress at the 
time of writing to further investigate the value of this therapy. 


The Value of Paludrine as an Antimalarial. ([ditorial.) 
Brit. Med. J. No. 4593 :106 (1949). When paludrine first appeared 
it was hoped that the solution to all the problems of the treatment 
of malaria had been found. However, it was soon apparent that al- 
though acute attacks due to Plasmodium vivax were controlled by 
the drug it did not eradicate the infection. It also cannot be relied 
upon as a true causal prophylactic. In cases of infection due to 
Plasmodium falciparum the results have been varied and confusing. 
Reports published concerning studies made on various strains from 
various parts of Africa, Asia, Europe, and New Guinea indicate 
that the results obtained vary with the locale in many instances. 
Other evidence also indicates that there are probably different strains 
of P. falciparum, which, in part, at least, accounts for the varying 
results from the use of paludrine. Evidence is also growing that 
paludrine produces resistant strains of various plasmodia compara- 
tively easily. Resistance against quinine and quinacrine seems to be 
very difficult to produce. 
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Paludrine has a low toxicity but there is evidence that pro- 
longed use of the drug may cause loss of appetite, reduction in weight, 
and lack of energy. It has’ been shown that doses of 900 mg. of 
paludrine reduces the acidity and volume of gastric juice. 

A comparison of the effects of paludrine and quinacrine on the 
prophylaxis and treatment of falciparum malaria in West Africa 
revealed that as a prophylactic in doses of 100 mg. a day quinacrine 
has practically no failures but the same dose of paludrine has caused a 
number of failures. Quinacrine is not a true causal prophylactic but 
ii continued as a suppressive will bring about a radica! cure. Palu- 
drine is a true causal prophylactic for some strains but does not 
produce a radical cure. Quinacrine has no effect on gametocytes 
while paludrine inhibits their development in the mosquito. Thus 
it is felt that the ideal drug for the treatment of prophylaxis of 
malignant tertian malaria has not yet been found. 

Intravenous administration of antimalarials is fortunately rarely 
necessary. However, in cerebral emergencies and in patients who 
are unable to swallow or who have gastro-intestinal complications it 
may be necessary. Paludrine acetate has been administered intra- 
venously in doses ranging from 25 to 400 mg. with only a miid 


phlebitis of the injected vein as an untoward reaction. More re- 
cently the acetate has been replaced by the more soluble lactate for 


intravenous use. 
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BOOK REVIEWS 


The Pharmaceutical Pocket Book, Fifteenth Edition. Published 
by direction of the Council of the Pharmaceutical Society of 
Great Britain. 427 pages incl. index. The Pharmaceutical 
Press, 17 Bloomsbury Square, London W. C., 1948. Price 
12s 6d postage 4d. 


This pocket size volume is a worthy member of that group 
of books published by the Pharmaceutical Press. It is intended to 
serve students of pharmacy in outlining some of the basic principles 
upon which the profession is based and also to serve as a useful 
reference for those in practice. 


The scope of the book is as follows: 


(a) Activities of the Pharmaceutical Society of Great 
Britain. 


(b) The Science and Art of Pharmacy (a section dealing 
with the scope of pharmacy and the fields of science covered 
by it). 

(c) Dispensing—ointment bases, sterilization and prepara- 
tion of injections. 


(d) Equivalent Formulae and Doses of Official (B. P.) 
Medicaments. 


(e) Forensic Pharmacy. 


(f) Poisoning (including antidotes ). 


(g) Biochemical Analyses. 


(h) Notes on Bacteriology. 


(i) Food and Diet. 


(j) The Endocrines. 


(k) Veterinary Dose Table. 


(1) Synonyms and Trade Names. 
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From a review of the various sections of this book it would 
appear to be a very useful reference even for pharmacists in the 
United States. It is particularly valuable for those who wish to learn 
something of the organization and training of pharmacists in Great 
Britain. Many practical points are given the reader and this little 
volume is a worthy companion of that highly regarded two volume 
work, “The Extra Pharmacopoeia.” No pharmacist can have too 
many sources of information and this “Pocket Book” is quite werth- 
while. 


Biochemical Preparations. Vol. I. By Herbert E. Carter. 
76 pages incl. index. John Wiley & Sons, Inc., New York. 
1949, Price $2.50. 


This is the first volume of a planned series of similar volumes 
dealing with the preparation of chemicals of biochemical interest. 


The style and manner of presentation is similar to that used in the 
well known work “Organic Syntheses” now in its twenty-seventh 
volume. 

The editor in chief was assisted by an editorial board and an 
advisory board of experts. Detailed methods for the preparation 
of 17 important biochemical substances are given. In selecting a 
method for any given substance the editors tried wherever possible 
to use an isolation method starting with some readily available nat- 
ural product. Each method was tested in a laboratory other than 
the one submitting the method before it was adopted. 

It is believed that this series should prove a most useful one 
to both biochemists and teachers, saving considerable time which 
might otherwise be spent in searching for a suitable method by 
reference to the very voluminous literature. 
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For troubles 
that are 
Skin deep— 


such as ABRASIONS. 


Or for other minor skin miseries—cuts, scratches, burns, 
chafing, weeping eczema, dermatitis or fungus infections such 
as athiete’s foot—B-F+! Antiseptic First-Aid Dressing and 
Surgical Dusting Powder makes ideal treatment. 

Soothing, absorbent, astringent, protective, B-F+1 Powder 
is easy to apply, spreads rapidly, clings tenaciously, and 
promotes healing without caking or forming hard crusts. 

Supplied in %-0z., 1%-0z., and %-Ib. sprinkler-top cans. 
Your profit on this well established household remedy is 
50%, and of course, the bigger the unit sale, the larger your 
profit. Sharp & Dohme, Philadelphia 1, Pa. 


Antiseptic First-Aid Dressing 
and Surgical Dusting Powder 
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10 bD t N E Essential Ally of the Profession 


for Prevention ... Diagnosis... Therapy 


In addition to the many Iodine specialties, the following Iodine prep- 
arations, official in United States Pharmacopoeia XIII and National 
Formulary VIII, are widely prescribed in everyday practice: 


U.S.P. N.F.VEEE 
CALCIUM IODOBEHENATE AMMONIUM IODIDE 
CHINIOFON FERROUS IODIDE SYRUP 
DILUTED HYDRIODIC ACID 1ODINE AMPULS 
HYDRIODIC ACID SYRUP IODINE OINTMENT 
JODINE IODINE SOLUTION 
STRONG IODINE SOLUTION (LUGOL’S) PHENOLATED IODINE SOLUTION 
IODINE TINCTURE STRONG IODINE TINCTURE 
1ODIZED OIL 1ODOCHLOROHYDROXYQUINOLINE 
1ODOPHTHALEIN SODIUM 1ODOCHLOROHYDROXYQUINOLINE 
IODOPYRACET INJECTION TABLETS 


POTASSIUM IODIDE 1ODOFORM 
SODIUM IODIDE POTASSIUM IODIDE SOLUTION 


POTASSIUM IODIDE TABLETS 

COLLOIDAL SILVER IODIDE 
An of SODIUM IODIDE AMPULS 

JODINE TINCTURE U.S.P. XIII (2%) THYMOL IODIDE 
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American Journal of Pharmacy 


The American Journal of Pharmacy is the oldest continuously pub- 
lished scientific periodical of its kind in America, having been established by 
the Philadelphia College of Pharmacy in 1825. After the original issue there 
were three other preliminary numbers until 1829, when regular publication 
began. From then until 1852 four issues were published annually, with the 
single exception of 1847, when an additional number appeared. Six issues a 
year were printed from 1853 to 1870, at which time the Journal became a 
monthly publication. 


Former Editors of the Journal have been: Daniel B. Smith, 1825-1828; 
Benjamin Ellis, 1829-1831; Robert E. Griffith, 1831-1836; Joseph Carson, 
1836-1850; William Procter, Jr., 1850-1871; John M. Maisch, 1871-1893; 
Henry Trimble, 1893-1898; Henry Kraemer, 1898-1917; George M. Beringer, 
1917-1921, and Ivor Griffith, 1921-1941. 


Established and maintained as a record of the progress of pharmacy and 
the allied sciences, the Journal's contents and policies are governed by an 
Editor and a Committee on Publications elected by the members of the 
College. 


Manuscripts should be sent to the Editor, who does not assume any re- 
sponsibility in connection with the views or investigations of contributors of 
accepted manuscripts, other than to exercise general care in selection. 


Contributors are allowed a reasonable number of copies of this Journal, 
free of charge, if applied for when the proof is returned. 


Reprints, if desired, should be ordered when the proof is returned. 
The table below shows the approximate cost of reprints, the make-up of the 
pages to be identically the same as in the Journal. The actual cost may 
vary from the figures given, and will depend upon the amount of presswork, 
paper, binding, and other factors. Reprints containing half-tones may be 
expected to cost somewhat more than the rates given. 


2pp. 4 pp. 8 pp. 16 pp. Covers WITH TITLES 
50 copies ..... $3.50 $6.00 $10.50 $11.25 50 copies ..... $ 5.00 
7.00 14.00 15.00 100 “ 
9.00 18.75 20.00 oe 
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CANCER 


JUST MAIL IT 
TO “CANCER” 


Just write “CANCER” 
on the envelope 
containing your check 
or money order. 
It will be delivered to 
the American Cancer 
Society office in your 
state. 


GIVE - as generously as you can 


AMERICAN CANCER SOCIETY 
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